are calculated within a 150-km-diameter circle that is scanned over the entire planet. This resolution should be sufficient to follow variations in the crustal magnetic field strength, which we expect to occur on scale lengths comparable to or greater than the reference altitude of 170 km.
Results: Figure 1 shows B 170 as color superimposed on a shaded relief map derived from MOLA topography. The maximum field strength shown is 100 nT, although peak values of B 170 exceed 1000 nT. This was done to highlight relatively weak fields and because stronger fields are well mapped by the MAG at 400 km altitude [2, 8] . Regions without superimposed color are composed of cells with good sampling but for which the average value of B 170 is less than 10 nT. Black regions are composed of cells with insufficient sampling, which occur where crustal field lines are rarely or never connected to the IMF, even though the field strength may be significant.
The higher sensitivity of the ER map reveals additional structure in equatorial and mid-latitude regions previously mapped by the MAG. Many of the magnetic sources along the dichotomy boundary are seen to extend northward. In particular, weak magnetic sources extend northward to ~50° latitude on both the eastern and western borders of the Tharsis rise. In addition, the demagnetization signatures of Hellas, Argyre, and Isidis are more clearly defined with higher dynamic range, supporting the impact origin of the magnetic features.
The B 170 map shows a partial ring of enhanced values surrounding the Utopia basin, which coincides with a ring of increased crustal thickness derived from MGS gravity and altimetry [9] . The southeastern part of the ring is missing. The Utopia basin has been identified as an impact structure on the basis of geologic [10] and topographic evidence [11, 12] . The distribution of quasi-circular depressions (QCD's), interpreted as buried craters, within the basin suggests that it dates from the early Noachian [13] , while the basin morphology and gravity signature indicates that it postdates the formation of the crustal dichotomy [9] .
One possible interpretation is that the ring of magnetic sources around Utopia was formed by impact demagnetization of some preexisting distribution of magnetized crust. The southeastern part of the ring, if it ever existed, could have been thermally demagnetized by the Elysium volcanic region. This would imLunar and Planetary Science XXXVI (2005) 2366.pdf ply the presence of magnetized early Noachian crust in the northern lowlands beneath a much younger surface. This is compatible with the interpretation that the northern lowlands preserve numerous buried impact craters, and that the smooth, young surface is only a thin (few km) veneer covering crust that is nearly as old as the southern highlands [14] . The correlation of the B 170 ring surrounding Utopia with crustal thickness suggests that this parameter could limit the strength of magnetic sources in the northern plains. The huge magnetic moments associated with the strongest magnetic fields in the southern hemisphere [3] probably require volumes of magnetized crust that are tens of kilometers thick. The generally weaker magnetic fields in the northern lowlands could then be partially explained by a thinner crust (~30 km compared with ~60 km in the highlands; [9]), while variations in crustal thickness could result in observable magnetic signatures. This interpretation is supported by a correlation of B 170 with crustal thickness in areas of the northern lowlands that are not associated with known impact sites. Where the crust is thinner than 20 km, B 170 is generally below our 10-nT mapping threshold (Fig. 1) .
